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CHAPTER I 
INSTALLATION AND MAINTENANCE 



1.1 INTRODUCTION 

This section will provide the information necessary 
to Install the NS23M, Install or remove any of the 
options, and maintain the nemory* Table 1,1 lists 
the configuration jumpers and a description of each* 
Table 1,2 lists the switches and their functions and 
Figure 1,1 shows the placement of the jumpers and 
switches. 
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Table 1.1 
jumper Definition 
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Table 1,1 (Continued) 



W13* I ■ 32K ORAM • Upper 

R ■ 16K or 32K Lower or 64K DRAM 

H14* I « 32K DRAM - Lower 

R « 16K, 32K Upper or 64K ORAM 

wis I ■ 18 Bit Address Bus 
R * 22 Bit Address Bos 

W16 X * External Refresn to MEMSEL 

R « External Refresh Isolated froa 
MEMSEL 
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Battery Baek-up 



* Factory Configuration • Do not Alter 1 



DIP SNITCH i 



starting Address select L8B 
starting Address select 
I 
I 
I 
I 
I 
I 

Starting Address select MSB 
2K/4K I/O space 

Table 1,2 
Switch Definitions 



Sl-l 
Sl-2 
Sl-3 
Sl-4 
Sl-5 
Sl-6 
Sl-7 
Sl-8 
Sl-9 
Sl-10 



IMI I National Semiconductor Corporation 
■b%lke2 2900 Semiconductor Drive, Santa Clara, Calif. 95051 


SIZE 

A 


DWO.NO. 

409103882-001 


A 


SCALE 


| SHEET 4 OF 



423 0007 I 



D-4 



Ampex 1809687-01 



Table 1,2 (Continued) 



DIP SWITCH 2 

S2-1 Memory Size LSB 

S2-2 Memory Size 

S2-3 Memory Size 

S2-4 Memory Size MSB 



1.2 UNPACKING AND INSPECTION 

Follow the steps listed below to unpack and inspect the 
NS23M memory module: 

1, Remove all packing material from 
shipping container* 

2, Remove memory board from its container, 

3, Inspect the board for damage, checking 
for bent parts, damaged IC's, broken 
wires or connectors, broken switches, etc. 
If any damage is found, do not attempt to 
Install the memory, 

1.3 ADDRESS RANGE SELECTION 

The address range is set by assigning a bus type, 
selecting the proper I/O space, assigning a starting 
address and memory size. Refer to Table 1,3 for bus 
type selection. Table 1,4 and 1,5 for starting address 
selection, Table 1,6 for I/O space selection, and 
Table 1,7 for menory size selection. 
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Table 1,3 Bus Type Selection 
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Figure 1.1 Jumper and Switch Placement 
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* In 4K word increments ** 0 «s Open (OFF) 

1 si CLOSED (ON) 

Table 1.4 - STARTING ADDRESS SELECTION 
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I ADDRESS I 
I RANGE Sl-9 Sl-8 Sl-7 Sl-6 | 

I — I 

I OK-128 0 0 0 0 | 

I 128K-256K 0 0 0 II 

I 256K-384K 0 0 1 0 | 

I 384K-512K 0 0 1 II 

|.— ....... .... .................... | 

I 512K-640K 0 1 0 0 | 

I 640K-768K 0 1 0 1 I 

I 768K-896K 0 1 1 0 I 

I 896K-1024K 0 1 1 II 

I — — — — ———————— | 

I1024K-U52K 1 0 0 0 I 

I1152K-1280K 1 0 0 II 

I1280K-1408K 1 0 1 0 1 

I1408K-1536K 1 0 1 II 

| ....... ..——————— | 

H536K-1664K 1 10 0 | 

I1664K-1792K 110 1 I 

I1792K-1920K 1 11 0 | 

I1920K-2048K 1 1 1 II 

I . ........ ........... I 



* To use addresses above 128K, 22 bit 
addressing must be used. In this 
case, the starting address will be 
the sum of the adddress In table 1.5 
and the lower limit of the range In 
Table 1.6, 

*» 0 ■ OPEN (OFF) 
1 « CLOSED (ON) 

Table 1,5. - ADDRESS RANGE SELECTION 



I I/O 
I SPACE 
|. ........ 

I 2K I/O 
I 

I 4K I/O 



81-10 
Close 
Open 



Table 1.6 I/O 


Space Selection 
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I Memory I 



switch settings 
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open 
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Table 1.7 Memory Site 

1.4 BATTERY BACK-UP 

The NS23M has a separated power plane so that battery 
back-up may be used if desired. The module requires 
+5 volts only and has the battery back-up Input at 
pin AVI, To Implement battery bac**up remove jumper 
W20 and install W19. W20 may originally be in etch 
which means it must be cut* The battery baclc*up must 
be able to supply 1A at t5 volts d,b, to the memory 
module, 

1.5 INTERNAL /EXTERNAL REFRESH 

Refresh may be supplied from either an internal or 
external source. If supplied from an external source, 
a refresh cycle will be initiated on a low to high 
voltage transition and may be either synchronous or 
asynchronous. To maintain valid data, 256 refresh cycles 
must be completed every 4 ms. This* can be accomplished 
by initiating one cycle every 15 ius. Figure 1,2 
shows the suggested external refresh timing. 
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Figure 1.2 External Refresh Timing 



INSTALLATION 

The N523M may be Installed in any backplane wired for 
Q-Bus. Listed below are some guidelines t 

A # Standard LSI-11 Backplanes 



The NS23N Menory Card is designed to plug directly 
into Standard H9270 ("Quad') LSIM1 backplane/card 
guide assembly, and the D0V11-B ("Hex 11 ) expansion 
unit, the H9273-A Backplane and the H9281 backplane. 

B. Precautions 



In the H9270 backplane, slot one is reserved for 
the LSi-ll processor. The Memory Card may be 
Inserted into any slot in this backplane with the 
exception of slot number one. 

If the DDVil expansion backplane Is Utilized, the 
memory card must be Inserted into the A,B connectors 
or the C,D connectors of the backplane. 

Install the card with components facing row 1, 
apply power and run system diagnostics. Never 
Install or remove modules from the backplane 
while power is applied. 

MAINTENANCE 

No routine maintenance Is required on the NS23M. If 
problems are encountered check the following! 



o Is the system configured properly? Is 
the bus priority daisy Chain maintained? 

o Are all switches and jumpers configured 
properly? 

o Are the board edge contacts clean and 

Is the board completely seated? 
o Is DC power present at the backplane? 




SIZE 



DWO.NO. 



National Semiconductor Corporation 
2900 Semiconductor Drive. Santa Clara. Calif. 95051 



SCALE 



A 



409103882-001 




A 



4230007 



D-10 



Ampex 1809687-01 




SPARE GATES 

9 _ 



10 



U44 y^— 

74S08 




74LS74 



19 

■± 74LS240 



REFERENCE 


DESIGNATION 


LAST USED 


NOT USED 


C40 




RI2 




RP6 




S2 




TP 1 




U69 




W20 







CAM-2> 
(AR-2> 



BIAKI L 



(AA-2 > - 

ceah: 

(BV- 1 



( av - 1 y 



BDM6I L 



(AC-2 ) - 
(AJ-I > - 
CAM-I > - 

(at- i y 
CBM-i y 

(B J - > 

dH 



+ 5V 



+ 5VB 



GND 



BIAKO L 



BDMGO L 



<EEZD 



<asZD 



C36 
10 

20% 



+ 5V 



^ C35 ,37,38 
,47 



W20 



WI9 



C2I -23, 39 
£ 10 
20 % 



TPI 
o 



• 4- 5VB 



CI - 20 , 25-29 , 34 -40 
.47 



T 



Ampex 1809687-01 



VOLTAGE CHART 



TYPE 



74LSC0 



74S00 



74S08 



74S22 



74S32 



74S37 



74S74 



74SI32 



74SI35 



74SI75 



74LS240 



74S260 



74S283 



74S373 



74S393 



75452B 



2908 



8641 



LM555 



DELAY LINE , 200 NS 



74LS74 



+ 5V 



20 



I 6 



+ 5VB 



14 



14 



14 



14 



14 



14 



14 



14 



16 



20 



14 



I 6 



20 



14 



14 



GND 



10 



5,16 



I ,14 



REFERENCE DESIGNATION 



U40 



U47,59 



U44 , 55 



U37 



U43 



U39 ,41 



U58 



U5I 



U45 



U48 



U69 



U50 



U49 , 56 , 57 



U52 , 53 , 54 



U46 



U68 



U60 ,61 , 62 , 63 



U64 ,65 , 66 



U67 



U38 



U42 



REVISIONS 


REV 


DATE 


ECO NO 


APPVO 


A 


it, /Mi 


PCO E^ICdS 




B 


11-11 




C 


WW "VI 


PCO 24 1 88 




D 


\? 7 f 


PCO 2420 1 


- 


E 




PCO 24285 





NOTES UNLESS OTHERWISE SPECIFIED: 

1. RESISTANCE VALUES ARE IN OH MS , l/8 W , 5 % . 

2. CAPACITANCE VALUES ARE IN MICROFARADS, 25V. +^0% 

3. □ INDICATES + 5V ONLY. 

4. ALL RESISTOR PACKS (RP) ARE 22 OHMS, 



ANG 2 PL 3 PL 



CHX BY'-T 



6-3-81 



UNLESS OTHER SPECIFIED 



National Semiconductor Corporation 

TWO StniCMriuctar Orm Stiiti Cln». CtM M0S1 



:SCHEMATIC DIAGRAM 

NS23M 



870103882 



001 



B 



D-ll/D-12 




Ampex 1809687-01 



D-13/D-14 



8 



sh 2 r~R~T 

SH 5 [A~K> 



PU 

DFM P0 



SH 5 LAJ] 



DFM P I 



SH 4 r^B} 
SH 2 [jT} 
SH 2 FD 



DOUT 



-BE 



DRCP 



SH 5 [AH} 



D 00-D 15 



CAU- 2> 



B DA L 00 



(AV- 2> 



BDAL 0 I 



(BE-2> 



BDAL 02 



(BF-2> 



BDAL 03 



CBH-2 > 



BDAL 04 



(BJ-2> 



BDAL 05 



(BK-2> 



BDAL 06 



BDAL 07 



BDAL 08 



CBN-2 > 



BDAL 09 



CBP-2> 



BDAL 10 



(MH> 



BDAL II 



(HZ2> 



dvi2> 



BDAL 15 



SH 4 |~AL} 



DAL 



— RON 



sh 2 nn 

P=Trefh 

SH 2 FfT— 

SH2 [sy±^ 

SH2^ 
SH 2 CK} 



-CAON 



2 



DAL 16 



\ D 05 



BDAL 12 




16 


h 1 

^ BDAL 13 




\ D 13 13 


14 


BDAL 14 




\ D 14 7 


6 


) 




k D 1 5 3 



D 00 



D 0 



D 02 



D 03 



D 04 



D 06 



D 07 



D 08 



D 09 



D 10 



19 



16 



13 



14 



I I 



□ 
U63 



DRCP BE RLE OE 
A3 

BUS3 
A2 

BUS2 

A! 2908 
BUS I 
A0 

BUS0 ODD 

— w 



R3 
R2 
R I 
R0 



18 



12 



I 7 



16 



13 



14 



WOP BE RLE OE 
A3 

□ 
U62 



BUS3 
A2 

BUS2 
A I 

BUS I 

A0 

BUS0 



2908 
ODD 



R3 
R2 
Rl 
R0 



18 



12 



19 



I 7 



I 6 



I 4 



q a 



i 



1 1 



□ 

U6 I 



DRCP BE RLE OE 
A3 

BUS3 
A2 

BUS2 

A I 2908 
BUS I 

A0 

BUS0 ODD 

E5 



R3 
R2 
R I 
R0 



18 



12 



I 19 h 9 ii FT^ 

18 



□ 

U60 



DRCP BE RLE OE 
A3 

BUS3 
A2 

BUS2 

Al 2908 
BUS I 

A0 

BUS0 ODD 

— 



R3 
R2 
R 1 
R0 



12 



13 




U47V 

\ y 7l 



4 ; 



74S00 



DAL, 00 



DAL 01 



DAL 02 



DAL 03 



DAL 04 



DAL 05 



DAL 06 



DAL 07 



DAL 08 

S 

DAL 09 



DAL I 0 



DAL I I 



DAL 12 
^ 

DAL 13 
— 

DAL 14 
^1 

DAL 15 





.U47 



-SYNC 



U45 
74SI35 



14 



15 



10 



I I 



U45 
74SI35 



12 





REVISIONS 


REV 


DATE 


ECO NO 


APPVD 






SEE SHEET 1 





















13 



JT 



W9 



D I 7 



J W8 



fS~1 SH 4 



3^ 



W4 



D I 6 



74S00 



DAL 08 



DAL 09 



DAL 10 



DAL I I 



DAL 12 



DAL 13 



DAL 14 



DAL I 6 



13 



ICLR 2CLR 
2QA 



<{>2A 

U46 

74LS393 
<J> l A 



2QB 
2QC 
2QD 
IQC 
IQB 
IQA 
IQD 



1 1 


1 3 


10 


1 4 


9 


1 7 


8 


18 


5 


*3 


4 


4 


3 


7 


6 


8 





OC 
D 

D 



Q 
Q 

D U53 Q 

D Q 

74S373 
D Q 

D Q 

D Q 

D Q 



12 



15 



16 



19 



I I 



DAL 01 



13 



DAL 02 



14 



DAL 03 



I 7 



DAL 04 



18 



DAL 05 



DAL 06 



DAL 07 



DAL 



OC G 
D Q 

D Q 

U54 
D Q 

D Q 
^ 74S373 
D Q 



12 



15 



16 



19 



I I 



I 3 



I 4 



I 7 



18 



WI2 

-a o- 



WI3 

-CT ~ o- 

WI4 



OC G 

D Q 

D Q 

D U52 Q 

D Q 

74S373 

D Q 



12 



15 



16 



19 



W3 



PHSH 4 



DTM P0 



DTM PI 



DAL 00 



-fulSH 5 
-fvlSH 5 
4~X~1 SH 4 



3 RP2 4 



ATM 0 



gRP3 7 ATM I 



5RP3 6 



ATM 2 



I RP32 ATM 3 N 

-Vs/V \ 

3RP34 ATM 4 s * 

— Wv- \ 

5RP26 ATM 5 

W\ V 

iRP2 2 ATM 6^ 

— VW-= . 

8RP27 ATM 7 N 

'WV ^ 



ATM 0 
ATM 7 



[T|SH 5 



DAL 00 - DAL I 5 



T 



DAL 13 - DAL 1 5 
DAL 12 



fZ~|SH 5 

{aa]SH 4 
fw~|SH 4 



SIZE 

D 


Dfl NO 

870103882 


001 


SCALE NONE 1 SHEET 3_ OfJEL 



B 



Ampex 1809687-01 



D-15/D-16 



8 



SH 3 fAA) 



DAL I 3 - DAL 15 



SH 2 \~C} 



-BE 



(AC-i > 



BDAL 16 



(AD-I > 



BDAL 17 



CaeEO 



B DIN L 



CAH-2 h 



BDOUT L 



SH 3 |~S~T 



D 17 



SH 3 pTf - 



D I 6 



BDAL 18 



(miry 



B (beZl> 



BDAL 19 



BDAL 20 



(1EEE> 



BDAL 21 



SH 3 fW~| - 
SH 2 [X> 

SH 2 [T} 
SH 2 [RU- 
SH 3 fx"} 



DAL I 2 



BS7 



+ SYNC 



PU 



DAL 00 



i ???2 



DAL 13 



DAL 14 



DAL 15 



DAL 14 



DAL I 5 



I 5 



DIS 


A DIS B 


BUSI 


□ OUT 1 






U66 IN 1 




0UT2 


BUS2 






8641 IN2 




0UT4 


BUS4 






IN4 




0UT3 


BUS3 


IN3 



DAL 16 



14 



10 



DAL 17 



DOUT 



DIN 



16 



14 



13 



12 



I 5 



10 



10 



13 



14 



+ 5VB 



RP5 
I K 



+ 5VB- 



74S08 



I2| 



13 



I I 



U55 
74S08j 



i WI5 



1 



Tj44)- 



14 



I 5 



12 



I I 




A 1 


C0 






2 1 


B 1 




U57 


A2 






22 


B2 




74S283 


A3 






23 


B3 




A4 






24 


B4 






C4 



1 S2 



4 NA 14 



I NA 15 



13 NA 16 



10 NA 17 



+ 5VB 



3." 



-AAA' — < ► 



DAL 18 5 



DAL 19 3 



DAL 20 14 



15 



DAL 2 I 12 



I I 



24 



C4 



4 NA 18 



I NA 19 



13 NA 20 



10 NA 21 



-AAAr- 



-L\Whi I 



^AA^-o 



-AAA/ — 1 



•+5VB 



REVISIONS 


REV 


DATE 


ECO NO 


APPV0 






SEE SHEET 1 





















14 



15 



12 



+ = > MINIMUM ADDRESS 



I 2 



I D 



10 



I I 



15 



14 




10 



13 



74S00 



I I6K 

32K W5 . W7 
a-<^ 



DOUT 



DI N 



•{AB] SH 2,3 
{AC]SH 2 



DAL 16 



{aT] SH 3 



-SEL 



{AD]SH 2 



+ RSEL 



-[aeIsH 2 



LA 0 



{A?]SH 2 



B 



Ampex 1809687-01 



D-17/D-18 



B 



8 



SH 3 



SH 3 
SH 3 
SH 2 
SH 2 



SH 2 pH> 



SH 2 | E h 



SH 2 

SH 3 



2 



REVISIONS 


REV 


DATE 


ECO NO 


APPVO 






. SEE _ SHEET 1 













DAL 00 - DAL 15 



DTM PI 

V . 

~y~ 

N 



DTM P0 
-WE B0 



-WE B I 



-RAS 0 



atm""^ 



2 3 



ATM 6 
V ATM 7 



■CAS 



•RAS 



ATM 0 - ATM 7 



ATM ! 



ATM 2 



ATM 3 



I 2 



ATM 4 



I I 



ATM 5 



10 



13 



ATM 0 



ATM 



ATM 2 



ATM 3 



I 2 



/ 



ATM 4 



ATM 5 



ATM 6 



13 



ATM 7 



I 5 



U I 



U 19 




CO 



2 3 



U2 



U20 



14 



2 3 



U3 



U2 I 



CD 



2 3 



CD 



2 3 



U4 



U22 



U5 



U23 



2 3 



U 6 



U24 



14 



14 



1. 



V 



CO 

-3 



2 3 



U7 



U25 



2 3 



U8 



U26 



2 3 



U9 



U27 





14 




14 




14 




14 




00 




CD 








CO 






Q 




Q 




Q 




Q 







2 3 



UIO 



U28 



ro 



Ul I 



U29 



14 



14 



UI2 



U30 



14 



2 13 



2 13 



2 13 



2 13 



UI3 



U3 I 



14 



UI4 



U32 



14 



(T> 



1. 



UI5 



U33 



UI6 



U34 



2 13 



UI7 



U35 



14 





14 




14 








ID 




ro 












Q 




Q 




Q 



2 13 



UI8 



U36 



14 



Q 



14 



kP 00 - D 15 



DFM PI 



DFM P0 



■ [AH] SH 3 
{All SH 3 
{AK] SH 3 



SIZE 

D 


OR NO 

870103882 


001 


SCALE NONE | SMEET_5_ 0F_5_ 



B 



Ampex 1809687-01 



D-19/D-20 



